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BRIEF  ASSESSMENT 


Lakeport  Dam  is  a  concrete  gravity  dam  with  a  hydraulic  height  of 
9  feet  and  totaling  222  feet  in  length.  The  dam  consists  of  a 
15- foot  stoplog  spillway  structure  at  the  southeast  end,  an  overflow 
spillway  totaling  72  feet  in  length,  a  gated  section  78  feet  in 
length  which  consists  of  three  10' H  x  18' W  gates,  and  a  57-foot 
long  concrete  retaining  wall  at  the  northwest  abutment.  The  dam 
impounds  a  reservoir  of  large  size  with  a  maximum  usable  storage 
capacity  of  165,800  acre-feet.  Lake  Winnipesaukee  has  a  surface 
area  of  about  73  square  miles  and  forms  the  largest  recreational 
lake  in  the  State  of  New  Hampshire.  The  drainage  area  to  the  dam 
consists  of  363  square  miles  of  hydrologically  diverse  elements. 

The  dam  is  in  good  condition.  Minor  concerns  are  an  eroded  area 
on  the  downstream  southeast  abutment  training  wall ,  surface 
spalling  on  the  walls  of  the  intake  channel  to  the  stoplog  spillway, 
and  a  minor  sinkhole  behind  the  dry-stone-masonry  training  wall  on 
the  northwest  side  of  the  discharge  channel  about  35  feet  downstream 
of  the  dam.  The  NHWRB  has  indicated  that  plans  for  these  repairs 
are  underway. 

Lakeport  Dam  is  large  size  and  high  hazard  classification  based  on 
storage  volume  and  potential  for  loss  of  4  or  more  lives  and 
excessive  property  damage  in  event  of  a  breach.  In  accordance 
with  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
the  test  flood  is  required  to  be  the  Probable  Maximum  Flood  (PMF) . 
The  PMF  inflow  was  determined  to  be  218,000  cfs  with  a  runoff  of 
13.6  inches.  Routing  of  this  inflow  was  determined  to  raise  the 
level  of  Lake  Winnipesaukee  to  509’  NGVD.  Backwater  analysis 
indicates  a  drop  of  3.8  feet  from  the  lake  surface  to  Lakeport 
Dam  at  this  elevation.  The  elevation  at  Lakeport  Dam  was  deter¬ 
mined  to  be  505.2'  NGVD  with  a  discharge  of  5,100  cfs.  All  gates 
were  assumed  to  be  fully  opened  during  a  flooding  event  of  this 
magnitude.  The  test  flood  analysis  indicates  the  dam  would  be 
overtopped  during  the  PMF  by  slightly  less  than  one  foot.  The 
northwest  abutment  would  not  be  overtopped.  The  total  discharge 
capacity  of  the  structure  at  top  of  dam  is  4,117  cfs  which  is  81 
percent  of  the  routed  test  flood  outflow. 


The  owner,  the  New  Hampshire  Water  Resources  Board,  should  implement 
the  recommendations  and  remedial  measures  given  in  Sections  7.2  and 
7.3  within  two  years  after  receipt  of  this/Phase  I  inspection  report. 

^Warren  A.  Guinan,  P.E. 

Project  Manager 
N.H.  P.E.  2339 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a  Phase  I  Investigation:  however, 
the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam ,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
\inder  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff)  , 
or  fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of 
the  dam,  its  general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the  need 
for  fences,  gates,  no-trespassing  signs,  repairs  to  existing  fences 
and  railings  and  other  items  which  may  be  needed  to  minimize  trespass 
and  provide  greater  security  for  the  facility  and  safety  to  the  public. 
An  evaluation  of  the  project  for  compliance  with  OSHA  rules  and  regula¬ 
tions  is  also  excluded. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
LAKEPORT  DAM 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the 
United  States.  The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region.  Anderson-Nichols  &  Company, 
Inc.  has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  New  Hampshire.  Authoriza¬ 
tion  and  notice  to  proceed  were  issued  to  Anderson-Nichols  under 

a  letter  of  March  22,  1979  from  John  P.  Chandler,  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW33-79-C-0050 ,  as  changed,  has 
been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by  non-Federal 
interests . 


(2)  To  encourage  and  prepare  the  States  to  initiate 
quickly  effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location.  Lakeport  Dam  is  located  in  the  Village  of 
Lakeport  within  the  city  limits  of  Laconia,  New  Hampshire.  The 
dam  is  located  between  Paugus  and  Opechee  Bays,  about  4.4  miles 
downstream  of  the  origination  of  the  Winnipesaukee  River  at  the 
outlet  of  Lake  Winnipesaukee  at  the  Weirs.  Lakeport  Dam,  although 
located  downstream  of  the  outlet,  controls  the  water  level  and 
outflow  of  Lake  Winnipesaukee.  Lakeport  Dam  is  located  on  the 
Winnipesaukee  River  approximately  7.6  miles  upstream  of  the 
rivers'  confluence  with  the  Pemigewasset  River.  The  Merrimack 
River  originates  at  the  confluence  of  the  Winnipesaukee  and 
Pemigewasset  Rivers  in  Franklin,  New  Hampshire.  Lakeport  Dam  is 
shown  on  USGS  15-minute  Quadrangle,  Winnipesaukee,  New  Hampshire 
with  coordinates  approximately  at  N  43°  32'  54",  w  71°  27'  57". 

The  City  of  Laconia  is  located  in  Belknap  County,  New  Hampshire. 
(See  Location  Map,  page  vi  . } 
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b.  Description  of  Dam  and  Appurtenances.  Lakeport  Dam  is 
a  concrete  gravity  dam  totaling  222  feet  in  length  with  a 
hydraulic  height  of  9  feet  and  a  structural  height  of  10  feet. 

The  dam  consists  of  four  sections  which  from  the  southeast  to 
the  northwest  abutment,  are: 

(1)  A  stoplog  gated  structure  about  15  feet  in  length 
with  two  bays  of  stoplogs  each  about  5  feet  in  length  separated 
by  a  steel  support  pier.  This  stoplog  structure  is  located  on 
the  site  of  an  old  canal. 

(2)  The  concrete  uncontrolled  overflow  spillway 
structure,  which  adjoins  the  end  of  the  gated  section,  totals 
72  feet  in  length.  The  spillway  and  piers  are  of  the  original 
stone  construction,  now  capped  over  with  concrete.  The  spillway 
itself  consists  of  three  15-foot  ±  wide  bays  separated  by  two 
10-foot  center  piers.  The  crest  is  2  feet  in  width  with  a  total 
effective  weir  length  of  62  feet.  The  downstream  face  slopes 

at  approximately  l’H:0.7'V  then  continues  to  a  concrete  slab 
about  10  feet  in  length  and  6  inches  thick. 

The  flow  through  the  stoplog  spillway  and  over  the  overflow 
spillway  discharges  into  a  side  channel  13  feet  wide  and  about 
50  feet  long  that  runs  parallel  to  the  axis  of  the  dam.  The 
floor  of  this  channel  is  wooden  plank.  Some  discharge  is 
maintained  over  the  stoplogs  to  keep  this  planking  wet  to  prevent 
deterioration.  The  wall  opposite  the  spillways  is  stone  masonry. 
This  side  channel  discharges  into  the  main  channel. 

(3)  The  gated  section,  totaling  78  feet  in  length, 
consists  of  three  bays,  each  18  feet  wide,  separated  by  six- 
foot  wide  circular  nose  concrete  piers.  The  floor  of  each  bay 
is  a  concrete  slab  2  feet  thick.  The  gate  sill  is  a  six-inch 
steel  beam  with  the  top  flange  set  flush  with  the  surface  of 
the  concrete  floor.  The  three  gates  are  18 'W  x  10 'H  steel  skin 
plated  gates  which  are  electrically  operated.  The  gate  hoisting 
mechanism  for  each  gate  is  operated  by  an  electric  motor  mounted 
on  the  top  of  a  l^-foot  high  steel  frame  super-structure.  The 
motor  is  operated  by  a  push  button  located  on  the  southwesterly 
super- structure  column  nearest  each  gate.  Electric  power  is 
supplied  by  the  Public  Service  Company  of  New  Hampshire  through 
a  main  switch  in  the  auxiliary  power  building  which,  in  turn,  is 
connected  to  a  control  panel  located  on  the  northwest  end  of  the 
gated  section.  Power  is  also  supplied  through  the  control  panel 
to  three  gate  heaters  on  each  gate.  Two  of  the  heaters  are 
installed  on  the  gate  seals  and  the  third  is  a  sill  heater.  In 
case  of  failure  of  the  normal  power  supply,  a  25  kw  Onan  generator 
in  the  auxiliary  power  building  is  available  to  furnish  electric 
power . 
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(4)  The  northwest  abutment  is  formed  by  a  retaining 
wall  extending  57  feet  from  the  end  of  the  gated  structure.  The 
wall  is  the  original  stone  block  retaining  wall  which  was  later 
faced  on  the  upstream  side  with  an  18-inch  thick  reinforced 
concrete  wall.  The  area  is  filled  with  earth  and  planted  in  grass. 

The  main  downstream  channel  averages  about  75  feet  in  width. 

The  westerly  stone  masonry  channel  wall  extends  downstream  approxi¬ 
mately  190  feet.  The  east  stone  masonry  channel  forms  a  junction 
with  the  side  channel  wall  and  extends  downstream  for  approximately 
140  feet.  The  floor  of  the  channel  is  covered  with  wood  planking 
for  a  distance  of  about  70  feet  downstream  of  the  gated  section  of 
the  dam.  Discharge  flows  into  Opechee  Bay  about  300  feet  down¬ 
stream  of  the  dam. 

c.  Size  Classification.  Large  (hydraulic  height  -  9  feet; 
storage  -  165,800  acre-feet)  based  on  storage  (>  50,000  acre-feet) 
as  given  in  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams. 


d.  Hazard  Classification.  The  downstream  hazard  that  would 
result  from  a  failure  of  Lakeport  Dam  was  estimated  using  the 
procedure  set  forth  in  "Rule  of  Thumb  Guidelines  for  Estimating 
Downstream  Dam  Failure  Hydrographs",  Corps  of  Engineers,  New 
England  Division,  April  1978. 

A  major  breach  of  the  dam  was  analyzed  with  pool  elevation  at 
504.32'  NGVD  and  with  the  dam  discharging  the  normal  recreational 
flow  of  about  250  cfs.  The  breach  was  assumed  to  occur  at  either 
the  gated  or  spillway  section  of  the  dam.  Both  assumed  breach 
conditions  would  result  in  a  breach  discharge  in  the  range  of 
3,600-3,730  cfs.  The  flow  value  is  comparable  to  the  100-year 
flow  of  3,500  cfs  used  in  Reference  2  (see  5.1  b.).  Therefore, 
the  profile  developed  with  this  discharge  provides  a  reasonable 
estimate  of  downstream  damage  potential  should  the  dam  fail  at 
top  of  dam.  A  breach  discharge  of  this  magnitude  could  cause  an 
increase  in  stage  of  about  3.5  feet  on  Opechee  Bay,  or  cause  the 
bay  to  rise  to  approximately  495.5’  NGVD.  Correspondence  from 
the  NHWRB  indicates  that  flooding  would  occur  on  the  shores  of 
Opechee  Bay  with  elevation  at  494'  NGVD.  The  breach  wave  itself 
would  be  attenuated  in  Opechee  Bay  but  the  flooding  discharge 
would  continue  downstream  into  downtown  Laconia.  According  to 
the  files  of  the  NHWRB  and  confirmed  by  the  references,  the 
maximum  safe  discharge  capacity  of  the  constricted  channel  in 
downtown  Laconia  is  2,600  cfs.  Any  discharge  above  this  would 
cause  substantial  damage.  There  is  a  potential  for  loss  of  4 
or  more  lives  in  this  area,  especially  if  a  breach  occurred 
without  warning.  Surcharge  storage  on  Winnisguam  Lake  would 
significantly  attenuate  the  flooding  conditions.  Thus,  no 
significant  damages  below  Winnisquam  are  anticipated.  Lakeport 
Dam  was  classified  High  Hazard  based  on  excessive  property  damage 
and  potential  for  loss  of  4  or  more  lives  in  event  of  a  breach. 

A  detailed  downstream  hazard  map  can  be  seen  in  Appendix  D. 
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e.  Ownership.  The  earliest  recorded  ownership  was  by 
the  Winnipissiogee  Lake  Cotton  and  Woolen  Manufacturing  Company 
in  1851.  Ownership  was  passed  to  the  Public  Service  Company 

of  New  Hampshire  in  1943  and  then  to  the  State  of  New  Hampshire 
Water  Resources  Board  (NHWRB)  on  March  31,  1958.  The  current 
owner  is  the  NHWRB,  37  Pleasant  Street,  Concord,  New  Hampshire 
03301.  Phone:  (603)  271-3406. 

f.  Operator.  Mr.  Bob  Fay,  under  direction  of  the  NHWRB, 
is  responsible  for  the  operation  of  Lakeport  Dam.  Mr.  Fay's 
address  is  93  Elm  Street,  Lakeport,  New  Hampshire  03246. 

Phone:  (603)  524-1260/9194. 

g.  Purpose  of  Dam.  Under  ownership  by  the  Winnipissiogee 
Lake  Cotton  and  Woolen  Manufacturing  Company,  the  dam  was  used 
to  create  water  storage  for  mills  in  Lowell  and  Lawrence, 
Massachusetts.  Records  indicate  that  a  building  near  the 
damsite  used  the  impoundment  for  hydro-electric  power  generation 
and  was  removed  from  service  in  1932.  The  Public  Service  Company 
of  New  Hampshire  utilized  the  dam  and  its  impoundment  for  storage. 
After  the  reconstruction  in  1958,  no  generating  capacity  was 
installed.  Today,  the  dam  and  its  impoundment  form  the  largest 
recreational  lake  in  the  State  of  New  Hampshire  as  well  as  supply 
downstream  water  users. 

h.  Design  and  Construction  History.  No  information  was 
found  regarding  the  original  design  and  construction  of  the  dam. 

The  dam  was  believed  to  have  been  constructed  or  reconstructed  by 
the  Winnipissiogee  Lake  Cotton  and  Woolen  Manufacturing  Company 
in  1851.  The  dam  at  this  time  consisted  of  a  timber  structure. 

Under  ownership  by  the  Public  Service  Company  of  New  Hampshire 
the  dam  was  rebuilt  in  1957-1958.  A  complete  set  of  design  plans 
is  available  in  the  files  of  the  NHWRB.  Plans  pertinent  to  this 
study  can  be  seen  in  Appendix  B.  The  first  plan  shown  in 
Appendix  B  shows  the  conditions  at  the  dam  prior  to  the  1957-1958 
reconstruction.  Correspondence  from  the  NHWRB  indicates  that  the 
Scott  &  Williams  Canal  was  taken  out  and  the  stoplog  bay  constructed 
in  its  place  sometime  in  1967. 

i.  Normal  Operating  Procedures.  The  NHWRB  operates  Lakeport 
Dam  in  conjunction  with  Avery  Dam  on  the  Winnipesaukee  River  in 
downtown  Laconia,  and  Lochmere  Dam  on  Lake  Winnisquam.  Avery  and 
Lochmere  Dams  are  also  owned  and  operated  by  the  NHWRB.  Bob  Fay, 
under  direction  of  the  NHWRB,  is  responsible  for  the  operation  of 
all  three  dams.  The  dams  are  visited  at  least  every  other  day  and 
gage  readings  at  Lakeport  are  reported  to  the  NHWRB.  Engineers 

at  the  NHWRB,  in  turn,  direct  any  gate  operations  necessitated 
by  the  operator's  input.  The  dam  operator  lives  near  and  within 
sight  of  Lakeport  Dam  and  visits  the  dam  more  often  if  the  need 
is  indicated. 

Lakeport  Dam  itself  is  operated  to  provide  maximum  recreational 
benefits.  However,  in  the  contract  of  sale  from  the  Public 
Service  Company  and  the  NHWRB,  it  was  stipulated  that  the  NHWRB 
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shall  maintain  as  high  a  discharge  of  water  from  Lakeport  Dam 
as  is  possible,  subject  to  reasonable  use  for  the  recreational 
interests  of  the  lake.  The  NHWRB,  therefore,  provides  a  minimum 
discharge  of  250  cfs  for  downstream  water  users  who  pay  the  cost 
of  operation. 

1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  consists  of  363  square 
miles  (232,320  acres)  of  various  terrain.  The  normal  recreational 
surface  area  of  Lake  Winnipesaukee  is  73  square  miles  which  con¬ 
stitutes  20  percent  of  the  watershed.  The  drainage  area  is  com¬ 
prised  of  hydrologically  diverse  elements.  The  outlet  of  Lake 
Winnipesaukee  at  the  Weirs,  about  4.4  miles  upstream  of  Lakeport 
Dam,  contains  a  drainage  area  of  351  square  miles.  Outflow 
through  the  constricted  channel  at  the  Weirs  discharges  into 
Paugus  Bay.  Lakeport  Dam  is  situated  in  the  constricted  channel 
between  Paugus  and  Opechee  Bays. 

b .  Discharge  at  Damsite 

(1)  Outlet  works  -  three  (3)  18 'W  x  10' H,  vertical 
lift  gates  at  invert  elevation  495.22*  NGVD.  Gate  discharge 
capacity  (one  gate)  at  top  of  dam  -  1360  cfs  @  504.32*  NGVD. 
Combined  capacity  (3  gates)  -  4080  cfs  @  504.32*  NGVD. 

(2)  The  maximum  known  flood  at  the  damsite  occurred 
on  March  31,  1936  when  a  maximum  discharge  of  2,890  cfs  was 
recorded. 


(3)  Ungated  spillway  capacity  at  top  of  dam  -  6  cfs 
@  504.32'  NGVD. 

(4)  Ungated  spillway  capacity  at  test  flood  elevation  - 
185  cfs  @  505.2*  NGVD. 

(5)  Gated  spillway  capacity  at  top  of  dam  elevation  - 
30  cfs  @  504.32'  NGVD  (assuming  stoplogs  @  503.4'  NGVD) 

(6)  Gated  spillway  capacity  at  test  flood  elevation  - 
80  cfs  @  505.2'  NGVu  (assuming  stoplogs  @  503.4'  NGVD) 

(7)  Total  spillway  capacity  at  test  flood  elevation  - 
265  cfs  @  505.2'  NGVD 

(8)  Total  project  discharge  at  top  of  dam  -  4117  cfs 
@  504.32'  NGVD 

(9)  Total  project  discharge  at  test  flood  elevation  - 
5100  cfs  @  505.2'  NGVD 

c.  Elevation  (ft.  above  NGVD  based  on  plans  and  information 
found  in  the  files  of  the  NHWRB) 

(1)  Streambed  at  toe  of  dam  (gate  invert)  -  495.22 
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(2)  Bottom  of  cutoff  —  unknown 

(3)  Maximum  tailwater  -  unknown 

(4)  Normal  pool  -  504. 22± 

(5)  Full  flood  control  pool  -  not  applicable 

(6)  Spillway  crest  -  504.22  (ungated) 

-  503.40  (gated) 

(7)  Design  surcharge  (original  design)  -  unknown 

(8)  Top  of  dam  -  504.32 

(9)  Test  flood  surcharge  -  505.2 
d.  Reservoir  (Length  in  miles) 

(1)  Normal  pool  -  17.5 

(2)  Flood  control  pool  -  not  applicable 

(3)  Spillway  crest  pool  -  17.5 

(4)  Top  of  dam  -  17.5 

(5)  Test  flood  pool  -  17.5 

e>  Storage  (acre-feet)  Usable  storage  capacity  at  USGS  gage. 

(1)  Normal  pool  -  165,800 

(2)  Flood  control  pool  -  not  applicable 

(3)  Spillway  crest  pool  -  165,800 

(4)  Top  of  dam  -  165,800 

(5)  Test  flood  pool  -  208,000 
Reservoir  Surface  (square  miles) 

(1)  Normal  pool  -  73 

(2)  Flood  control  pool  -  not  applicable 

(3)  Spillway  crest  -  73 

(4)  Test  flood  pool  -  73 

(5)  Top  of  dam  -  73 
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g.  Dam 


(1)  Type  -  concrete  gravity  dam  with  gated  section 
spillway,  and  stoplog  spillway  structure. 

(2) 

Length  -  222' 

(3) 

Height  -  10'  (structural) 

;  9'  (hydraulic) 

(4) 

Top  Width  -  varied 

(5) 

Side  Slopes  -  varied 

(6) 

Zoning  -  unknown 

(7) 

Impervious  core  -  unknown 

(8) 

Cutoff  -  available  design 

drawings  indicate  a 

sheet  pile  cutoff  wall 

(9)  Grout  curtain  -  unknown 

h.  Diversion  and  Regulating  Tunnel  -  not  applicable 

i.  Spillway 

(1)  Type  -  uncontrolled  overflow;  stoplog  structure 

(2)  Length  of  weir  -  62';  10' 

(3)  Crest  elevation  -  504.22'  NGVD;  503.4'  NGVD 

(4)  Gates  -  none 

(5)  U/S  Channel  -  Paugus  Bay,  which  originates  at  the 
outlet  of  Lake  Winnipesaukee  at  the  Weirs,  is  about  4.4  miles  in 
length  and  ends  at  Lakeport  Dam.  The  Elm  Street  Bridge  and  a 
USGS  gaging  station  are  located  immediately  upstream  of  the  dam. 

(6)  D/S  Channel  -  Discharge  from  the  damsite  flows 
approximately  300  feet  downstream  where  it  empties  into  Opechee 
Bay.  The  elevation  drop  through  this  reach  is  about  3  feet.  The 
discharge  channel  at  the  damsite  consists  of  stone  masonry  walls 
which  extends  downstream  190  feet  on  the  northwest  side  and  140 
feet  on  the  southeast  side. 

j .  Regulating  Outlets 

(1)  Invert  -  495.22'  NGVD 

(2)  Size  -  three  (3)  18'  W  x  10'  H 

(3)  Description  -  vertical  lift  gates 

(4)  Control  Mechanism  -  gate  hoisting  mechanism  for 
each  gate  operated  by  an  electric  motor 

(5)  Other  -  three  heaters  are  installed  on  each  gate. 

Two  of  the  heaters  are  installed  on  the  gate  seals  and  the  third 
is  a  sill  heater.  i_7 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 

No  design  data  were  found  for  the  original  Lakeport  Dam.  A 
complete  set  of  design  drawings  for  the  1957-58  reconstruction 
by  the  Public  Service  Company  of  New  Hampshire  were  found  in  the 
files  of  the  New  Hampshire  Water  Resources  Board  (NHWRB) .  Those 
plans  pertinent  to  this  study  can  be  seen  in  Appendix  B. 

2. 2  Construction 

No  construction  records  were  noted.  However,  the  design  drawings 
were  noted  "Revised  -  As  built". 

2 . 3  Operation 

No  operational  engineering  data  were  found. 

2.4  Evaluation 


a.  Availability.  Information  found  in  the  files  of  the 
NHWRB  included  complete  1957-58  reconstruction  design  plans, 
operating  procedures  and  historical  data  on  the  dam  and  Lake 
Winnipesaukee . 

b.  Adequacy.  The  information  found  in  the  files  of  the 
NHWRB  and  past  studies  done  on  the  Winnipesaukee  River  basin,  in 
conjunction  with  the  inspection  and  hydrologic/hydraulic  analyses 
done  for  this  report,  are  sufficient  to  determine  the  final 
assessments  and  recommendations  of  this  investigation. 

c.  Validity.  The  majority  of  the  collected  data  was 
validated  by  this  study. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  General.  Lakeport  Dam  is  a  low  run-of-river  dam  which 
impounds  a  reservoir  of  large  size.  The  watershed  above  the 
reservoir  is  moderately  to  steeply  sloping  and  wooded.  The  down¬ 
stream  area  is  moderately  sloping. 

b.  Dam.  Lakeport  Dam  is  a  concrete  gravity  dam  totaling 
222  feet  in  length  with  a  hydraulic  height  of  9  feet  and  a 
structural  height  of  10  feet.  {See  Appendix  C  -  Photos  2  &  3.) 

The  dam  consists  of  four  sections  which  from  the  southeast  to 
the  northwest  abutment,  are: 

(1)  A  stoplog  gated  structure  about  15  feet  in  length 
with  two  bays  of  stoplogs  each  about  5  feet  in  length  separated 
by  a  steel  support  pier.  (See  Appendix  C  --  Photo  4.)  This 
stoplog  structure  is  located  on  the  site  of  an  old  canal. 

(2)  The  concrete  uncontrolled  overflow  spillway  struc¬ 
ture,  which  adjoins  the  end  of  the  gated  section,  totals  72  feet 
in  length.  The  spillway  itself  consists  of  three  15  ft.  ±  wide 
bays  separated  by  two  10-ft.  center  piers.  The  crest  is  2  feet 
in  width.  The  downstream  face  slopes  at  approximately  l'H:0.7'V 
then  continues  to  a  concrete  slab  about  10  feet  in  length  and 

6  inches  thick.  (See  Appendix  C  -  Photo  5.) 

The  flow  through  the  stoplog  spillway  and  over  the  overflow  spill¬ 
way  discharges  into  a  side  channel  13  feet  wide  and  about  50  feet  long 
and  runs  parallel  to  the  axis  of  the  dam.  (See  Appendix  C  - 
Photo  6.)  The  floor  of  this  channel  is  wooden  plank.  Some  dis¬ 
charge  is  maintained  over  the  stoplogs  to  keep  this  planking  wet 
to  prevent  deterioration.  The  wall  opposite  the  spillways  is 
stone  masonry.  This  side  channel  discharges  into  the  main  channel. 

(3)  The  gated  section,  totaling  78  feet  in  length, 
consists  of  three  bays,  each  18  feet  wide,  separated  by  six-foot 
wide  circular  nose  concrete  piers.  (See  Appendix  C  -  Photo  7.) 

The  three  gates  are  18' W  x  10 'H  steel  skin  plated  gates  which  are 
electrically  operated. 

(4)  The  northwest  abutment  is  formed  by  a  retaining 
wall  extending  57  feet  from  the  end  of  the  gated  structure.  (See 
Appendix  C  -  Photo  8.)  The  wall  is  the  original  stone  block 
retaining  wall  which  was  later  faced  on  the  upstream  side  with 

an  18-inch  thick  reinforced  concrete  wall.  The  area  is  filled 
with  earth  and  planted  in  grass. 
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The  southeast  abutment  consists  of  soil.  No  evidence  of  leakage 
around  the  end  of  the  dam  was  observed.  The  northwest  abutment 
also  consists  of  soil.  Because  of  grading  which  was  apparently 
done  on  this  abutment  when  the  concrete  gate  structure  was  built 
it  is  not  possible  to  identify  on  the  basis  of  the  visual  inspec¬ 
tion  alone  where  the  contact  is  between  the  backfill  next  to  the 
gate  structure  and  the  natural  abutment  soil.  A  concrete  wall 
retains  the  upstream  side  of  the  abutment  soil.  Three  vertical 
hairline  cracks  were  observed  in  this  wall.  No  evidence  of  leakage 
around  the  northwest  end  of  the  dam  was  observed.  (In  an  inspec¬ 
tion  report  dated  July  1978  Chas.  T.  Main,  Inc.  noted  minor 
leakage  discharging  downstream  of  Pier  #7  of  the  gate  structure 
at  the  northwest  abutment,  but  no  seepage  was  observed  at  that 
location  at  the  time  of  the  present  inspection.) 

c.  Appurtenant  Structures.  The  stoplog  gated  structure, 
located  at  the  southeast  end  of  the  dam,  is  in  fair  condition. 

The  top  stoplogs  appeared  to  be  in  good  condition;  the  bottom 
stoplogs  show  deterioration  and  several  are  leaking.  The  steel 
supports  were  observed  to  have  corroded  surfaces.  At  the  top  of 
the  stoplog  structure  at  the  intake  channel  the  concrete  walls 
are  spalled.  (See  Appendix  C  -  Photos  9  &  10.)  Downstream  of 
the  stoplog  structure  on  the  southeast  abutment  training  wall, 
the  bottom  3  feet  of  the  wall  is  eroded  with  reinforcing  steel 
visible.  (See  Appendix  C  -  Photo  11.)  The  maximum  depth  of 
erosion  was  observed  to  be  about  6  inches. 

A  concrete  uncontrolled  overflow  spillway  structure  is  adjacent 
to  the  stoplog  structure  and  totals  72  feet  in  length.  The 
concrete  appeared  to  be  in  good  condition  with  no  visible  spalling 
or  staining. 

The  gated  section  was  found  to  be  in  generally  good  condition 
with  only  minor  surface  erosion  on  the  bottom  of  the  downstream 
pier  walls.  The  gates  themselves  consist  of  three  (3)  18'W  x 
10 'H  vertical  lift  gates.  Some  leakage  was  observed  around  the 
ends  of  the  gates.  (See  Appendix  C  -  Photo  12.)  On  the  steel 
components,  minor  spot  rusting  was  observed.  The  embedded  gate 
supports  were  surface  rusted.  The  three  gates  are  electrically 
operated.  Each  gate  has  a  2-hp,  208-volt,  3-phase  motor.  All 
three  gates  were  opened  and  closed  without  difficulties.  In 
addition,  each  gate  has  2.5-kW,  208-volt,  3-phase  side  sill 
heaters  and  seal  heaters.  All  motors  and  heaters  are  in  good 
condition.  The  existing  200-A,  120/180-volt  service  in  the 
generator  house  is  in  good  condition.  There  is  a  manual  double 
throw  switch  to  transfer  to  emergency  power.  The  emergency 
power  consists  of  a  25-kW  LPG  Fuel  Onan  generator  that  is  in  good 
condition.  The  emergency  generator  was  started  and  was  up  to 
full  output  in  eight  seconds.  This  generator  is  manually  exer¬ 
cised  once  each  month  by  operating  personnel.  All  conduit, 
panel  boards,  wiring,  lighting  fixtures,  etc.  appeared  to  be  in 
good  condition. 
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A  wood  deck  tailrace  exists  downstream  of  the  gated  section 
and  runs  for  about  70  feet  downstream.  The  wood  facing  is 
deteriorated  and  eroded  on  the  surface  and  at  joints.  All 
planking  appeared  to  be  intact. 

The  wooden  walkway  (service  bridge)  was  in  generally  good 
condition  with  some  deteriorated  planks.  The  dam  operator 
indicated  during  the  inspection  that  the  portion  of  the 
wooden  walkway  between  the  stoplog  structure  and  the  gated 
structure  was  soon  to  be  removed.  This  is  being  done  in  an 
effort  to  curb  vandalism  at  the  dam. 

d.  Reservoir.  Lakeport  Dam  is  the  control  structure  for 
regulating  the  level  of  Lake  Winnipesaukee ,  and  is  located  at 
the  southern  end  of  Paugus  Bay.  The  watershed  above  Lake 
Winnipesaukee  is  moderately  to  steeply  sloping  and  wooded. 

The  lake  is  not  subject  to  significant  sedimentation.  Elm 
Street  Bridge  and  a  USGS  gate  is  located  immediately  upstream 
of  the  dam.  (See  Appendix  C  -  Photo  13.) 

e.  Downstream  Channel .  Dry-stone-masonry  training  walls 
are  located  on  both  sides  of  the  downstream  discharge  channel. 

(See  Appendix  C  -  Photos  14  &  15.)  One  minor  sinkhole  was 
noted  in  the  fill  behind  the  training  wall  on  the  northwest 
side  of  the  channel  about  35  feet  downstream  from  the  dam. 

(See  Appendix  C  -  Photo  16.)  This  sinkhole  appears  to  be 

the  result  of  fill  behind  the  wall  being  washed  out  by  rain¬ 
water  through  the  spaces  between  the  rock  blocks.  A  sinkhole 
behind  the  training  wall  on  the  southeast  (left)  side  of  the 
downstream  channel  (which  was  noted  in  the  July  1978  inspection 
report  prepared  by  Chas.  T.  Main,  Inc.)  has  apparently  been 
filled  in.  Minor  amounts  o£  relatively  fresh  placed  backfill 
apparently  have  been  placed  behind  the  downstream  training  walls 
at  various  locations,  apparently  where  fill  had  washed  out 
through  the  spaces  between  the  rock  blocks.  It  does  not  appear 
that  the  sinkholes  have  any  adverse  effects  on  the  integrity 
of  the  dam. 

A  timber  apron  covers  the  bottom  of  the  channel  immediately 
downstream  of  the  dam  for  about  70  feet.  Farther  downstream  the 
channel  bottom  is  covered  with  sand,  gravel,  and  boulders.  The 
downstream  channel  discharges  into  Opechee  Bay  about  300  feet 
downstream  from  the  dam.  A  few  trees  overhang  the  southeast 
side  of  the  channel. 

3.2  Evaluation 

Based  on  the  results  of  the  visual  inspection,  Lakeport  Dam 
is  considered  to  be  in  good  condition. 

A  minor  sinkhole  behind  the  training  wall  on  the  northwest 

side  of  the  discharge  channel  could  result  in  localized 

failure  of  the  training  wall  if  it  is  allowed  to  increase  in  size. 
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The  eroded  area  on  the  downstream  southeast  abutment  training 
wall,  if  left  uncorrected,  could  effect  the  integrity  of  the 
training  wall  itself  but  not  effect  the  integrity  of  the  dam. 

The  surface  spalling  on  the  intake  channel  of  the  stoplog 
spillway  does  not  pose  a  threat  to  the  integrity  of  the  dam. 
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SECTION  4 

OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  Operational  Procedures 

a.  General .  The  New  Hampshire  Water  Resources  Board  (NHWRB) 
operates  Lakeport  Dam  in  conjunction  with  Avery  Dam  on  the  Winni- 
pesaukee  River  in  downtown  Laconia  and  Lochmere  Dam  on  Lake 
Winnisquam,  all  of  which  are  owned  and  operated  by  the  NHWRB.  Bob 
Fay,  under  direction  of  the  NHWRB,  is  responsible  for  the  operation 
of  all  three  dams.  The  dams  are  visited  at  least  every  other  day 
and  gage  readings  at  Lakeport  are  reported  to  the  NHWRB.  Engineers 
at  the  NHWRB,  in  turn,  direct  any  gate  operations  necessitated  by 
the  operator’s  input.  The  dam  operator  lives  near  and  within  sight 
of  Lakeport  Dam  and  visits  the  dam  more  often  if  the  need  is  indi¬ 
cated. 

Lakeport  Dam  itself  is  operated  to  provide  maximum  recreational 
benefits  as  well  as  provide  sufficient  discharge  for  use  by  down¬ 
stream  water  owners  who  pay  for  the  cost  of  operation.  The  maximum 
regulated  flow  from  the  lake  is  not  to  exceed  250  cfs  between 
June  1  and  October  15  when  the  level  in  Lake  Winnipesaukee  is  equal 
to  or  less  than  502.4'NGVD. 

b.  Description  of  Any  Warning  System  in  Effect.  No  formal 
warning  system  was  found.  In  case  of  an  emergency,  the  NHWRB  may 
grant  permission  to  release  more  than  250  cfs  during  June  1  to 
October  15. 

4.2  Maintenance  Procedures 


a.  General .  Lakeport  Dam  is  visited  at  least  every  other 
day.  At  that  time,  conditions  at  the  dam  are  checked  and  reported 
to  the  NHWRB. 

b.  Operating  Facilities.  The  dam  has  three  electrically 
operated  gates  which  are  operated  periodically.  The  emergency 
generator  is  manually  exercised  once  each  month  by  operating 
personnel.  An  operating  manual  for  the  generator  and  gates  was 
at  the  dam  site  at  the  time  of  the  inspection. 

4 . 3  Evaluation 

The  current  operational  and  maintenance  procedures  appear  satis¬ 
factory  to  ensure  that  any  minor  problems  encountered  can  be 
remedied  within  a  reasonable  period  of  time. 
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SECTION  5 

EVALUATION  OF  HYDROLOGIC /HYDRAULIC  FEATURES 


5 . 1  General 

Lakeport  Dam  controls  the  water  level  and  outflow  of  Lake 
Winnipesaukee ,  the  largest  recreational  lake  in  the  State 
of  New  Hampshire.  The  drainage  area  consists  of  363  square 
miles  of  hydrological ly  diverse  elements.  The  lake  surface 
area  consists  of  73  square  miles  and  the  peripheral  contiguous 
area  constitutes  the  additional  290  square  miles.  Lakeport 
Dam  is  a  concrete  gravity  dam  with  a  hydraulic  height  of  9 
feet.  The  dam  is  actually  located  4.4  miles  downstream  of 
the  outlet  of  Lake  Winnipesaukee  at  the  Weirs.  After  dis¬ 
charging  through  the  constricted  channel  at  the  Weirs,  flow 
enters  Paugus  Bay.  Lakeport  Dam  is  located  at  a  constricted 
channel  downstream  of  Paugus  Bay. 

5 . 2  Design  Data 

The  available  data  pertinent  to  the  Lakeport  Dam  comes  from 
four  primary  sources: 

(1)  The  New  Hampshire  Water  Resources  Board  (NHWRB ) 
files  on  the  dam; 

(2)  the  backup  files  for  the  City  of  Laconia  Flood 
Insurance  Study,  prepared  for  the  Federal  Insurance  Administra¬ 
tion  by  Anderson-Nichols  &  Company,  Inc.  (ANCo)  of  Concord, 

New  Hampshire ; 

(3)  "Lakeport  Dam  Inspection  and  Analysis  Report", 
prepared  for  the  NHWRB  by  Chas .  T.  Main,  Boston,  Massachusetts, 
July  1978;  and 

(4)  Hydraulic  Engineering  Analysis  for  Evaluating 
Flood  Stage  Reduction  on  the  Winnipesaukee  River,  New  Hampshire, 
prepared  by  ANCo  for  the  Corps  of  Engineers,  New  England  Division, 
December  1978. 

5 . 3  Experience  Data 

The  maximum  known  flood  at  the  damsite  occurred  on  March  31 , 

1936  when  a  maximum  discharge  of  2,890  cfs  was  recorded.  The 
maximum  lake  level  recorded  was  505.88'  NGVD  in  May  1954.  This 
was  before  the  1957-1958  reconstruction.  Correspondence  from 
the  NHWRB  indicates  that  Lakeport  Dam  was  overtopped  July  6,  1973 
when  the  discharge  was  recorded  to  be  2,430  cfs.  The  three 
gates  were  each  opened  42"  and  the  overtopping  elevation  was 
505.33'  NGVD. 
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5 . 4  Test  Flood  Analysis 


Lakeport  Dam  was  classified  as  being  large  in  size  having  a 
hydraulic  height  of  9  feet  and  a  maximum  storage  capacity  of 
165,800  acre-feet.  The  dam  was  determined  to  have  a  high 
hazard  classif ication.  Using  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  the  test  flood  was  required  to  be 
the  Probable  Maximum  Flood  (PMF) . 

The  test  flood  inflow  cannot  simply  be  determined  by  use  of 
the  PMF  guide  curves  due  to  the  complexity  of  the  hydrologic 
and  hydraulic  conditions  which  comprise  the  Winnipesaukee  River 
drainage  basin.  A  detailed  PMF  analysis  was  performed  in 
Reference  3  (see  5.1  b.)  taking  into  account  the  individual 
hydrologic  response  characteristics  of  hydrologically  diverse 
elements  which  comprise  the  watershed.  This  study  was  reviewed 
and  determined  to  be  a  more  detailed  study  than  that  warranted 
under  the  scope  of  a  Phase  I  report.  Therefore,  the  PMF  analysis 
was  utilized  for  this  report  and  can  be  seen  in  Appendix  D. 

To  determine  the  PMF  inflow,  the  drainage  area  was  separated 
into  the  lake  area  (73  square  miles)  and  the  peripheral  con¬ 
tiguous  area  (290  square  miles) .  A  unit  hydrograph  was  produced 
which  had  a  peak  PMF  inflow  of  218,000  cfs  and  a  total  runoff 
volume  of  13.6  inches.  Routing  of  this  inflow  was  determined 
to  raise  the  level  of  Lake  Winnipesaukee  to  elevation  509'  NGVD . 
Backwater  analysis  indicates  a  drop  of  3.8  feet  from  the  lake 
surface  to  Lakeport  Dam  at  this  elevation.  Therefore,  the 
elevation  at  Lakeport  was  determined  to  be  505.2'  NGVD  with  a 
discharge  of  5,100  cfs.  The  rating  curve  for  Lakeport  Dam  was 
calculated  assuming  all  gates  fully  opened.  It  is  the  opinion 
of  the  NHWRB  that  the  maximum  allowable  overtopping  of  the  dam 
at  the  northwest  abutment  is  one  foot.  Beyond  this  the  inte¬ 
grity  of  the  structure  is  questionable.  Therefore,  during  a 
storm  of  this  magnitude,  all  gates  would  be  fully  opened  in 
order  to  protect  the  structure  from  overtopping  failure. 

The  test  flood  analysis  indicates  that  the  dam  would  be  over¬ 
topped  during  the  PMF  by  0.88  feet.  The  northwest  abutment 
would  not  be  overtopped.  The  total  discharge  capacity  of  the 
structure  is  4,117  cfs  which  is  81  percent  of  the  routed  test 
flood  outflow. 

5 . 5  Dam  Failure 

The  downstream  hazard  that  would  result  from  a  failure  of 
Lakeport  Dam  was  estimated  using  the  procedure  set  forth  in 
"Rule  of  Thumb  Guidelines  for  Estimating  Downstream  Dam 
Failure  Hydrographs",  Corps  of  Engineers,  New  England  Division, 
April  1978. 
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A  major  breach  of  the  dam  was  analyzed  with  pool  elevation  at 
504.32'  NGVD  and  with  the  dam  discharging  the  normal  recreational 
flow  of  about  250  cfs.  The  breach  was  assumed  to  occur  at  either 
the  gated  or  spillway  section  of  the  dam.  Both  assumed  breach 
conditions  would  result  in  a  breach  discharge  in  the  range  of 
3,600-3,730  cfs.  The  flow  value  is  comparable  to  the  100-year 
flow  of  3,500  cfs  used  in  Reference  2  (see  5.1  b.).  Therefore, 
the  profile  developed  with  this  discharge  provides  a  reasonable 
estimate  of  downstream  damage  potential  should  the  dam  fail  at 
top  of  dam.  A  breach  discharge  of  this  magnitude  could  cause  an 
increase  in  stage  of  about  3.5  feet  on  Opechee  Bay  or  cause  the 
bay  to  rise  to  approximately  495.5'  NGVD.  Correspondence  from 
the  NHWRB  indicates  that  flooding  would  occur  on  the  shores  of 
Opechee  Bay  with  elevation  at  494'  NGVD.  The  breach  wave  itself 
would  be  attenuated  in  Opechee  Bay  but  the  flooding  discharge 
would  continue  downstream  into  downtown  Laconia.  According  to 
the  files  of  the  NHWRB  and  confirmed  by  the  references,  the 
maximum  safe  discharge  capacity  of  the  constricted  channel  in 
downtown  Laconia  is  2,600  cfs.  Any  discharge  above  this  would 
cause  substantial  damage.  There  is  a  potential  for  loss  of  4 
or  more  lives  in  this  area,  especially  of  a  breach  occurred 
without  warning.  Surcharge  storage  on  Winnisquam  Lake  would 
significantly  attenuate  the  flooding  conditions.  Thus,  no 
significant  damages  below  Winnisquam  are  anticipated.  Lakeport 
Dam  was  classified  High  Hazard  based  on  excessive  property 
damage  and  potential  for  loss  of  4  or  more  lives  in  event  of  a 
breach.  A  detailed  downstream  hazard  map  can  be  seen  in  Apper- 
dix  D. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 


6 . 1  Visual  Observations 

The  visual  examination  indicates  the  following  potential 
structural  problems: 

(1)  A  minor  sinkhole  behind  the  training  wall  on  the 
northwest  side  of  the  downstream  channel  which  could  lead  to 
localized  failure  of  the  training  wall  if  it  is  allowed  to 
increase  in  size. 

(2)  An  eroded  area  on  the  downstream  southeast  abutment 
training  wall,  if  left  uncorrected,  could  effect  the  integrity 

of  the  training  wall. 

(3)  The  surface  spalling  of  the  concrete  walls  of 

the  intake  channel  to  the  stoplog  spillway  does  not  pose  a  threat 
to  the  stability  of  the  dam. 

6 . 2  Design  and  Construction  Data 

Available  design  drawings  indicate  that  the  dam  rests  on  a  sand 
foundation  and  that  a  steel  sheet  pile  wall  has  been  driven  under 
the  upstream  side  of  the  dam.  The  design  drawings  also  show  a 
three-layer  graded  drainage  filter  under  the  concrete  gate  struc¬ 
ture.  It  is  not  possible  to  verify  the  existence  of  the  sheet 
pile  cutoff  wall  or  the  filter  on  the  basis  of  the  visual  inspec¬ 
tion  alone. 

6 . 3  Post  Construction  Changes 

The  dam  was  reconstructed  in  1957-58.  Files  from  the  New 
Hampshire  Water  Resources  Board  (NHWRB)  indicate  that  the 
Scott  &  Williams  Canal  was  taken  out  and  the  stoplog  bay 
constructed  in  its  place  sometime  in  1967. 

6 . 4  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  2  and,  in  accordance  with 
the  Phase  I  Guidelines,  does  not  warrant  seismic  analysis. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  The  visual  examination  indicates  that 
Lakeport  Dam  is  in  good  condition.  Minor  concerns  are: 

(1)  Minor  sinkhole  behind  the  dry- stone-masonry 
training  wall  on  the  northwest  side  of  the  discharge  channel. 

(2)  The  eroded  area  on  the  downstream  southeast 
abutment  training  wall. 

(3)  The  surface  spalling  on  the  walls  of  the  intake 
channel  to  the  stoplog  spillway. 

b.  Adequacy  of  Information.  Available  design  data,  com¬ 
bined  with  the  results  of  the  visual  inspection,  are  adequate 
for  the  purposes  of  this  Phase  I  inspection. 

c.  Urgency.  The  owner  should  implement  the  recommendations 
in  7.2  and  7.3  within  two  years  after  receipt  of  this  Phase  I 
report. 

7 . 2  Recommendations 

The  owner  should  retain  a  professional  engineer  qualified  in 
the  design  and  construction  of  dams  to: 

(1)  Repair  the  eroded  area  on  the  downstream  southeast 
abutment  training  wall  and  the  surface  spalling  on  the  walls  of 
the  intake  channel  to  the  stoplog  spillway.  Oral  communication 
with  the  NHWRB  has  indicated  that  plans  for  these  repairs  are 
underway . 


(2)  Investigate  the  effects  of  the  deteriorated 
tailrace  on  the  integrity  of  the  structure. 

The  owner  should  carry  out  the  recommendations  made  by  the 
engineer. 

7.3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  The  owner  should: 

(1)  Fill  the  sinkhole  behind  the  dry- stone-masonry 
training  wall  on  the  northwest  side  of  the  downstream  channel 
and  any  other  sinkholes  that  may  form  in  the  future  behind 
the  training  walls  next  to  the  downstream  channel. 

(2)  Replace  deteriorated  stoplogs  and  walkway 

planking. 

(3)  All  steel  should  be  cleaned  and  painted. 
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(4)  Visually  inspect  the  dam  and  appurtenant 
structures  once  a  month. 

(5)  Establish  written  operating  and  maintenance 
procedures. 

(6)  Engage  a  registered  professional  engineer  qualified 
in  the  design  and  construction  of  dams  to  make  a  comprehensive 
technical  inspection  of  the  dam  once  every  two  years. 

(7)  Establish  a  surveillance  program  for  use  during 
and  immediately  after  heavy  rainfall,  and  also  a  downstream 
warning  program  to  follow  in  case  of  emergency. 

7.5  Alternatives 


There  are  no  practical  alternatives  to  the  recommendations 
and  remedial  measures  given  in  Sections  7.2  and  7.3. 
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VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PROJECT 


Lakeport  Dam,  NH 


PARTY: 

^  Vfarren  Guinan  (ANCo) 

2  Stephen  Gilman  (ANCo) 

,  Leslie  Williams  (ANCo) 

J  •  —  —  I.  ...  •  -  ■  i.  -  ■  •  ..i 

^  Greg  Ccmstock  (ANCo) 

_  Ronald  Hirschfeld  (GEI) 


DATE 


July  9,  1980 


TIME 


9:00  AM 


WEATHER  Warm,  sunny 


W.S.  ELEV. 


U.S. 

504.0 


DN.S. 
4%.  2 


,  Gary  Kerr  (NHWRB) 

O  - - - - 

Bob  Fay  (dam  operator) 

„  Harold  Wilcox  (ANCo) 

8 _ 

John  Falciane  (ANCo) 

9 _ 

10 - 


PROJECT  FEATURE  INSPECTED  BY  REMARKS 


Hydrology /Hydraulics 

L. 

Williams /G.  Comstock 

Structural  Stability 

S. 

Gilman 

Soils  &  Geology 

R. 

Hirschfeld 

Electrical 

H. 

Wilcox 

Mechanical 
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J.  Falcione 


PERIODIC  INSPECTION  CHECKLIST 


Project  Lakeport  Dam,  NH 


PROJECT  FEATURE 


Stoplog  Structure 


DISCIPLINE. 


Structural  &  Soils 


DATE  July  9,  1980 


NAME- 


NAME. 


S.  Gilman 


R.  Hirschfeld 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  INTAKE  CHANNEL 


AND  INTAKE  STRUCTURE 


Stoplog  structure  at  southeast  abutment. 


Approach  Channel 
Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 


Condition  of  Concrete 
Lining 

Drains  or  Weep  Holes 
b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


Southeast  abutment  wall  d/s  of 
stoplog  structure 


Top  of  concrete  walls  are  spalled. 

Top  logs  -  good  condition 

Bottom  logs  -  shew  deterioration  and 

several  are  leaking. 

Steel  supports  -  surface  corroded. 

Bottom  3  feet  of  wall  is  badly  eroded 
with  reinforcing  steel  visible.  Maximum 
depth  of  erosion  is  6". 
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PROJECT 


PERIODIC  INSPECTION  CHECKLIST 
Lakeport  Dam,  NH _  DATE  July  9,  1980 

PROJECT  FEATURE  Outlet  Works  -  Control _  NAME  S.  Gilman 

DISCIPLINE _ _ _  NAME _ 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  CONTROL  TOWER 

See  Attached  Appendix  Notes 

a.  Concrete  and  Structural 

General  Condition 

Good 

Condition  of  Joints 

Good 

Spalling 

Visible  Reinforcing 

Minor  surface  erosion  cn  bottom  of 
downstream  walls 

Rusting  or  Staining  of 

None  visible 

Concrete 

Any  Seepage  or  Efflorescence 

Ncne  visible 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 

Same  leaking  around  end  of  gates 

Gate  Chamber 

Cracks 

None 

Rusting  or  Corrosion  of 

Minor  spot  rusting  except  in  embedded 

Steel 

gate  supports  which  are  surface  rusted. 

b.  Mechanical  and  Electrical 

Air  Vents 

Float  Wells 

Crane  Hoist 

Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Ncne 

Emergency  Power  System 

25kw  CNAN  Generator  -  good 

Wiring  and  Lighting  System 

Good 
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PERIODIC  INSPECTION  CHECKLIST 

project  Lakeport  Dam,  NH _  date  July  9f  1980 

PROJECT  FEATURE  Overflow  Spillway _  S.  Gilman 

Structural  &  Soils 


DISCIPLINE 


NAME. 

NAME. 


R.  Hirschfeld 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DISCHARGE  CHANNELS 


a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Qiannel 
Trees  Overhanging  channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 
Loose  Rock  Overhanging  Qiannel 
Trees  Overhanging  Channel 
Floor  of  Channel 
Other  Obstructions  - 


Good 

None 

A  few  snail  trees  cverhang  channel. 
Soil 

Good 

None  visible 
None  visible 

Southeast  abutment  downstream  face 

eroded  with  exposed  steel 

Sane  on  southeast  downstream  abutment 

wall. 

None  visible 


Good 

Ncne 

A  few  snail  trees  cverhang  channel. 

Timber-plank  apron  immediately  down¬ 
stream  of  dam  is  deteriorated  and 
eroded.  Soil  and  boulders  farther 
downstream. 


Ncne 


PERIODIC  INSPECTION  CHECKLIST 

PROJECT  Iakeport  Dam,  NH _  DATE 

PROJECT  FEATURE  Service  Bridge _  NAME 

DISCIPLINE _ Structural -  NAME 

f 


July  9,  1980 
S.  Gilman 


AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

Steel 

Wood 

a.  Super  Structure 

Bearings 

Good 

Good 

Anchor  Bolts 

Not  visible 

Surface  rusted 

Bridge  Seat 

Not  applicable 

Not  applicable 

Longitudinal  Members 

Good  condi  tion  -  Good  condition 

minor  surface  erosion 

Underside  of  Deck 

Not  applicable 

See  Deck 

Secondary  Bracing 

Not  applicable 

Ncne 

Deck 

Good  condition 

Many  planks  are 
deteriorated 

Drainage  System 

Not  applicable 

Not  applicable 

Railings 

Good  condition 

None 

Expansion  Joints 

Not  applicable 

Not  applicable 

Paint 

Good  condition 

Not  applicable  ‘ 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 

Good  condition 

Alignment  of  Abutment 

Approach  to  Bridge 

Condition  of  Seat  &  Backwall 

Good  condition 

Good  condition 

- . 
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APPENDIX  NOTES 
Lakeport  Dam 


Left  (Southeast)  Gate  Channel 
Concrete  Abutments 

Steel  Gate  Supports  d/s 
(embedded  in  concrete) 

Gates 

Catwalk 

Super  Structure 
Gate  Supports 

Channel  Bottom 

Kiddle  Gate  Channel 

Concrete  Abutments 


Embedded  Gate  Supports 

Gates 


Good  condition.  Minor  surface 
erosion  at  bottom  of  walls  - 
exposing  surface  aggregate, 

3s"  maximum  depth  at  downstream 
of  stoplog  supports  (2'  up 
from  bottom) . 

Bottom  4  feet  rusted  on  surface 
Remainder  is  painted  with 
minor  spot  rusting. 

Good  condition.  No  evidence 
of  corrosion  or  deterioration. 
Steel  upstream  face  is  surface 
rusted  below  water  line. 

Steel:  Good  condition. 

Paint:  Good  condition. 

Good  condition.  No  indication 
of  corrosion  or  instability. 

Upstream  steel  is  surface 
corroded . 

Good  condition.  Minor  surface 
erosion. 


Downstream.  Good  condition. 
Minor  surface  erosion  at 
bottom  of  walls,  exposing 
coarse  aggregate.  3/8"  maximum 
depth  erosion  downstream  of 
stoplog  supports  (2*  up  from 
bottom) . 

Upstream.  Good  condition. 
General  loss  of  surface 
laitance  below  water  line. 

Good  condition.  Bottom  4' 
surface  rusted. 

Good  condition.  Some  deteriora 
tion  of  downstream  wood  facing. 
Bottom  2  horizontal  steel  sup¬ 
ports  are  surface  rusted.  Up¬ 
stream  face  is  surface  rusted 
below  water  line. 


I 

1 

I 

I 

I 


Middle  Channel  (continued) 
Catwalk 

Super  Structure 

Channel  Bottom 

Right  Gate  Channel  (Northwest) 
.Wood  Deck  Tail  Race 


Good  condition.  Minor  spot 
surface  corrosion. 

Good  condition.  No  indication 
of  surface  corrosion  or 
instability . 

Not  visible  because  gate 
could  not  be  closed  completely. 

Same  as  middle  and  left  gate 
channels . 

Wood  facing  is  deteriorated 
and  eroded  on  surfaces  and 
joints.  No  major  loss  of 
planking  -  all  appear  to  be 
intact . 
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ENGINEERING  DATA 


NEW  HAMPSHIRE  WATER  RESOURCES  BOARD 
Room  316,  State  House  Annex 

Concord,  New  Hampshire  03301 


Dear:  <  , •  . . 

In  reply  to  your  inquiry  concerning  the  operation  of  Lake  •  — 

Winnipeaaukee ,  a  summary  of  the  previous  operations  is  presented.  Also, 

the  proposed  operation  of  Lake  Winnipesauk.ee  is  noted  with  other  pertinent 

information.  .  , 

Lakeport  dam. was  constructed  or  reconstructed  by  the  Winnipisaiogee 

Lake  Cotton  and  Woolen  Manufacturing  Company  in  1851  for  water  power  at 

the  dam  and  conservation  water  storage  for  mills  in  Lowell  and  Lawrence,  -- 

Massachusetts.  The  Company  had  been  incorporated  in  1531.  This  Company 

had  to  buy  flowaga  rights  at  many  points  around  the  lake.  Thi&  original 

Si 

owner  of  the  dam  sold  the  dam,  flowage  and  v^ter  rights  to  Public  Service 
Company  of  New  Hampshire  in  1943.  In  1958,  the  State  of  New  Hampshire 

purchased  the  Lakeport  dam,  flowaga  and  wrer  rights  from  Public  Service  -<•- 

'  ’  '  A- 

Company,  of  New  Hampahirek  after  it  had  rebuilt  the  old  dam-  Since  1958, 
MUater  Resources  Board,,  an  agency  of  the  State  of  Hew  Hampshire^ has  .operated 
j  the  dam  with  regard  to  both  the  downstream  water  users,  downstream  property 
/  adjacent  to  Winnipesaukea  as  well  as  shore  property  on  the  lake.  Downstream 
water  users  pay  the  coat  of  operation,  debt  service  and  retirement  over  a 
thirty  year  period.  •  . 

From  1943  to  1958,  Public  Service  Company  of  New  Hampshire 
operated  the  lake  in  its  interest  with  due  regard  to  lake  and  river  interests 
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r. t",i„iinir  Aoard  offered  advice  as  to  dischargee  during  critical 


‘  *  *»■•* '•*< 5  _  * 

.  j',7  ‘r- >  ■  1  »>»  ^heir  generally  followed.  ’> 

.rv'--  4  ji.  ••  >_  >i.s.  .-V  4  • 

■e^*2  ■  I •*/  since.  1958 .  Water -Resources  Board  has  transferred  the  emphasis 

the  ehore  Interests  but  not  at-undue  expense -of  the  downstream 

jACr*"*  :v  irL. 

^  -*  .*»  »-  **  y  x-  *>  ;  C  r  ’  .  .  ‘  •» 

water  users  and  river  -front  property. 

jJ  -  '  '■?V‘  >  i"’  T 

.*r  ■ .:  if ..  • . 

Sf  ■'  ’  7 :  In  the  springs  of  1953  and  1954,  very  high  lake  levels  and 

V»  r.  j  t  ,.g-  A!  -  I  *  •*  .  ..’ 

jirjt:  ijtT’tiEf  fv  ?  ■  «•  -.  • 

discharges  were  necessary.  This  Board  requested  and  obtained  an  engineering 
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study  prepared  for  the  Corps  of  Engineers  in  1957.  This  study  was  entitled 
"Engineering  Study  and  Report  for  Control  of  Flood  Discharges  on 
Winnipesaukee  River,  New  Hampshire  "  by  Penton  G.  Keyes  Associates.  This 
report  estimated  construction  necessary  to  increase  the  flow  capacity  of 
Winnipesaukee  River  at  $4,398,000  with  annual  charges  of  $155,500.  This 
results  in  an  unfavorable  co6t-benefit  ratio.  However,  certain  Improvements 
have  been  undertaken  to  improve  conditions  such  as  increasing  discharge 
capacity  at  the  rebuilt  Lakeport  dam. 

The  planned  operation  from  1958  through  1967  lowers  the  lake 

_ _ about  two  feet  below  "full"  pond  on  Karch  1,  allows  it 

to  rise  to  full  or  three  inches  over  full  on  June  1.  On  July  1,  the  tcrget 
level  is  "full"  pond  with  gradual  lowering  due  to  discharge  during  July 
and  August  until  the  level  reaches  shout  one  foot  below  "full”  on  Labor 
Day.  This  rate  of  lowering  is  continued  through  September  end  October 
with  a  level  about  22  inches  below  full  on  November  1.  Prom  November  1 
to  March  1,  the  level  is  stabilized  between  22  to  24  inches  below  full, 
runoff  conditions  permitting. 
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liw^M  "  *-;  •.-  -  /  , 

^  revised  operations  vould^atCempt  to  maintain  the  level 

j  §r  ■  ~~t\~  v*  0  /  '•■  ^ 

!''■  ;X?_*  the  lake  between  full  and  siXjincnes  b^elow  full  between  July  1  and  Labor 

V:  .  /*=U_  •'  i^V  I  J-X  '  X"' 

‘  _  .  '23*y'*nd  twelve  inches-^>p^he  tween'  Js*7  1  and  November  1. 


During  November 

Xi  X  V 

_ _  _s*rvtpe^  present 

first  of  yeaX level.  Theiwinter  end  spring  operation  would  no/  be  changed. 


and  December,  the/lake  would  be  lowered  twelve  inches 


L  There  are  minimum  flow  restrictions  of  250  cubic  feet  be  second 
in  the  deed  the  State  has', 


sj  Present  channel  conditions  below  Lakeport  dam 


restrict  the  discharge  to  not  over  2600  cubic  feet  per  second  which  1:; 


possible  only  when  downstream  inflow  has  returned  to  normal. 

For  over  twenty  years,  snow  water  surveys  have  been  conducted 
on  the  drainage  area  for  use  in  gauging  the  discharge  to  maintain  proper 
lake  levels. 


From  the  chart  of  lake  levels,  in  1953,  the  level  of  the  lake 
reached  505.80*  above  Mean  Sea  Level  although  the  discharge  was  2,110 
cubic  feet  per  second.  In  1954,  the  lake  reached  505.86’  with  2450  cubic 
feet  per  second  discharge.  Tabulated  damages  on  the  lake  for  these  two  high 
levels  were  estimated  to  be  more  than  $250,000. 

Also,  from  the  chart,  the  1941  level  of  the  lake  dropped  to 
500.63  feet  above  Mean  Sea  Level  in  December  with  the  discharge  limited 

\w, 

to  20  cubic  feet  per  second.  From  thiS  year^ ^1953  and  1954,  it  shows 
tbet  the  inflow  into  Lake  Winnipesaukee  varies  greatly  with  resulting 
wide  variations  in  sunmer  levels.  Evaporation  alone  takes  about  twenty 
inches  off  of  Lake  WinnipeBaukee  between  June  l' .and  October  1  of  most 
years.  This  averages  over  300  cubic  feet  per  second  evaporated.  In  dry 
years,  the  discharge  for  the  period  i6  only  250  cubic  feet  per  second. 
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/•'  There  has  been  a  law  regulating  maximum  discharge  from  June  1 

through  September  15  to  250  cubic  feet  per  second  when  the  lake  is  lei ov 
502.4'  above  Mean  Sea  Level  from  1911  through  1949  when  the  restrict  n 

j  was  extended  through  October  15.  This  Board  has  6een  that  this  law  has  not 

! 

been  violated.  _ _ 


'  <  4--  Tt 


"  Hurricane  storms  and  heavy  fall  rains  can  raise  the  leJee  as  much  , 

as  seven  and  one-half  in  4  days.  Jhfs  lKHJnr’Saln  leesuii^at  least  six - 

^-aqctieyBtiluw  '^Tuir "lake  "Say ■  'j'H/fe 

It  is  hoped  that  you  will  understand  the  complexity  of  operating 
Lake  Winnipesaukee  for  the  benefit  of  all  concerned.  The  number  one 
"bugaboo"  is  the  variations  in  weather  and  precipitation.  To  have  cut  off 
all  discharge  from  Lake  Winnipesaukee  in  1965  between  May  1  and  September  1 
would  have  raised  the  July  4  level  from  502.84'  to  503.55'  and  September 
1  level  from  501.82'  to  503. 13’  y  ph'd.  Cpklt(  W?  k  A  £&/ 

4*4  ^  ; ■  .  *-'■ 


/!■?,  Jr, 


y  r 

"ft/?  SH/Tr? 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


..sq.  ft. 


LOCATION  STATE  NO.  . 

Town-  . . :  County  .  I . .?.?.1.}£5®P,.. . . 

stream  . 

Basin-Primary  . .i“5XXlinacJL..R- . :  Secondary  . li.nnlpe.gaukg.g...Hf . . . " . 

Local  Name  .... . .kl/S.ej?  o  rt ..  Dam . y . 

Coordinates— Lat.  . ■}. . 3 . .' . . . .  .1.  . !  J.  £ .  Q .?  .t: * . :  Long . . t . . .' . 

GENERAL  DATA  ^  3  £3- 

Drainage  area:  Controlled..c5^!.~?.....Sq.  Mi.:  Uncontrolled . *?. .  Sq.  Mi. :  Total.. 3sjwi3ll3gq.  Mi. 

Overall  length  of  dam . -30.Q..ft.:  Date  of  Construction  . px±QZL..£Q...3.£&&...{j.¥'.~ZJ . 

Height:  Stream  bed  to  highest  elev . l.!i. _ .'....ft.:  Max.  Structure  . 1.1...' . . . ft. 

Cost- — Dam  . :  Reservoir  . 

DESCRIPTION  Gravity- Split  stone,  concrete  on  earth 
Waste  Gates 

Type  . . i . . . . 

h  ✓  r  ✓  ■  s  Kf 

Number . It . :  Size  . .9_ . ft.  high  x . P. . . . ft.  wide 

Elevation  Invert . .$..*.29...... . :  Total  Area  . . . : . sq.  ft. 

Hoist  . 

Waste  Gates  Conduit 

Number  . :  Materials  . . . 

Size . ft. :  Length . Jft. :  Area . sq.  ft. 

Embankment 

Type  . . . . 

Height — Max .  ft.:  Min .  ft. 

Top — Width  . :  Elev . . . ft. 

Slopes — Upstream  .  on . :  Downstream  .  on  . 

Length — Right  of  Spillway  . :  Left  of  Spillway  . 

Spillway 

Materials  of  Construction  ...... _ _ _ .... . . . . . . . 

Length— Total  ....(.2.Q.* _ 6.!....k&Y.8.). . ft.:  Net  . izf.. . .'ll . .  ft. 

Height  of  permanent  section — Max . .l.l....Lit. :  Min . . . . ft. 

Flashboards — Type  rg.TOQ.y.a.'fal&...&t.Qp... plank  s...- . :  Height . .l.».9.)i . . . ft. 

Elevation — Permanent  Crest . 5.Q..2.-.3.2. _ _ :  Top  of  Flashboard  s*Tffi.ts.!..p.4. . 

Flood  Capacity .  cfs. : . . . cfs/sq.  mi. 

Abutments 

Materials:  . 

Freeboard :  Max . 3.*..9. . . . ft. :  Min . . .  ft 

Headworks  to  Power  Devel. —  (See  "Data  on  Power  Development”) 

owner  . .*®s!*^?5"Wffl*i9.*...&....ln.t.erR&t.lo.nal...P.ap.er&P.QEer....CQ*.l . . 

REMARKS 


.izf.. . Ill . 

....  ft. 

ft 

Height . .l.*.S& . . 

. ft. 

Tabulation  By 

B&B212S4 


.  Date 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


LOCATION 


STATE  NO.  ...130... 01 . 

..L.a.S.Q£ i3r . :  County  . 3elkoap . -.. . 

WjUmipesaulcee.  River . Outlet...Lake..]ftsssgpB...^o..^.Q> 


Town  . b&.Q.QXtiS* . :  County  . 3slk2i£Lp . 

Stream  . ^iimipesaukee..  River . Outlet  ...Lake . .  j^ssbsb.  . 

Basin-Primary . .WexX.ircack..R . :  Secondary  . ,Wirm.ipiesaiik£e..R... 


Local  Name 


Coordinates — Lat . .4.?. 3 9. .*  Jlfr. . .1 .7 x 4Q.Q. . :  Long . .7.1 3Q.* “S9.00.?. . 

GENERAL  DATA  3  (o'?,  /  O 

Drainage  area:  Controlled . Sq.  Mi.:  Uncontrolled  . Sq.  Mi.:  Total....3£0. . Sq.  Mi. 

Overall  length  of  dam . 39.9. . ft. :  Date  of  Construction  . . 

Height:  Stream  bed  to  highest  elev . 1.4.*...ft. :  Max.  Structure  — . .  ft. 

Cost — Dam  . .'. . :  Reservoir  . 

DESCRIPTION  Gravity —  Split  Stone -  Concrete  on  earth 

Waste  Gates 


Number . .4. . :  Size  . . ft.  high  x  — . .§.?. .  ft.  wide 

Elevation  Invert . . :  Total  Area . sq.  ft. 


..sq.  ft. 


Hoist 


Waste  Gates  Conduit 

Number  . :  Materials 


..ft. :  Length . ft.:  Area 


sq.  ft. 


Embankment 


Type  . 

Height — Max .  ft.:  Min .  ft. 

Top — Width  . :  Elev .  ft. 

Slopes — Upstream  .  on . :  Downstream  . - .  on . . . 

Length — Right  of  Spillway  . :  Left  of  Spillway  . . . . . 

Spillway 

Materials  of  Construction  . . . s . . . . . . . 

Length— Total  ....^.SQrfi.! it.:  Net  . . .  ft. 

Height  of  permanent  section — Max . ft.:  Min . — . . . . ft. 

Flashboards— Type  . „.R.ercoyable..Stqp.. Planks  .  Height . ft. 

Elevation — Permanent  Crest  . 5.93*33 . :  Top  of  Flashboard  . 

Flood  Capacity  .  .  ...  cfs. : . - - cfs/sq.  mi. 

Abutments  _ _ 

Materials:  . . . 

Freeboard :  Max . 3»:0..'. . ft. :  Min .  ft. 

Headworks  to  Power  Devel. —  (See  “Data  on  Power  Development”) 

OWNER  W  innipegejogee  Lake  Cottren  &  TJqplep^Mfs  — 

Rty&n  35i3tiT’\ '200  Easip42hd  St\NjpCity 
REMARKS  rrt  4  ■  O- 


Tabulation  By 

B*B212S4 


pS.dj  ■  c{^ $>  * 

M  (°'h- 

'  »  *  it  e  n  ?  m 


. Date . H.ec.e.mber...S9l...1938f;.. 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  RESERVOIRS  &  PONDS  IN  NEW  HAMPSHIRE 


LOCATION 


AT  DAM  NO.  .130*01. 


Town 


. :  County 


..Belknap.. 


Stream . Wimiipesaukee.  River . (  Opt .1  §$„ .  Lake . . a^kw.8  ) . L.^. 

Basin— Primary  . JJerrinac.K.R*. . :  Secondary  )71XUX^.p.$. £ . K,. . 


Local  Name 


. 


DRAINAGE  AREA 


3  G>  7.  JO 


Controlled 


Sq.  Mi.:  Uncontrolled  . Sq.  Mi.:  Total  . £60. .  Sq.  Mi. 


ELEVATION  vs.  WATER  SURFACE  AREA  vs.  VOLUME 


Total  Volume 


Useable  Volume 


Drawdown 


Volume 


.ac.  ft. 


.  ac.  ft. 


Acre  ft.  per  sq.  mi. 


Inches  per  sq.  mi. 


USE  OF  WATER . £oji&ery.&t.io». 


OWNER  . Winn { pa  seo  ge  e. . . Lak&\ .Cat •  ■VJ&o&ea •  Mf g. . Co'-'- ■ 

Rotny' 3^1-^gOO  tapf  42tyL^t.  N  Y-GiS? 

REMARKS  _ 


Tabulation  By  ...A...A...P..A..B...L...T. 


.  Dj£  C  .e.3k  S  £ . . .?  8 1 . .  .1 9  3  8. . 


Com  mission  cits 


Staff  of  Hno  Ssmpeijire 

PUBLIC  SERVICE  COMMISSION 
CONCORD 


JOHN  W.  STORRS.  Cm, 
FRED  H.  BROWN 
MAYLAND  H.  MORSE 

Clchk-Accountant 

WILLIAM  W.  TfRRCLL 


>•  June  4,  1929* 

* 

Mr.  John  «7.  Storrs,  Chairman, 

N.  H.  Public  Service  Commission, 

Concord,  Hew  Hampshire. 

Dear  Sir: 

Ret  Lakenort  dam  -  Laconia. 

On  the  ninth  day  of  May,  1929,  I  visited  the 
Lakeport  dam  at  the  outlet  of  Lake  Paugus ,  as  to  the  dam  it¬ 
self,  there  is  no  indication  but  that  it  is  safe.  At  the 
easterly  end  of  the  dam  there  are  three  outlets  or  bays, 
these  served  certain  industries  in  the  past,  the  two  wester¬ 
ly  bays  have  not  been  used  for  some  years  and  are  closed  by 
timber  bulkheads,  the  easterly  one  served  the  Scott  & 
"williams  factory,  the  water  flowing  through  this  bay  then 
through  an  open  canal  to  the  mill.  A  break  in  the  canal 
wall  some  distance  below  the  dam  necessitated  closing  the 
bay  by  temporary  sheet  piling  and  resulted  in  the  loss  of 
water  power  to  the  mill. 

I  was  informed  that  arrangements  had  been  made 
with  Scott  <2:  Jilliams  whereby  a  reinforced  c.ncrete  intake 
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(that  could  be  closed  by  stop  plank)  was  to  be  built  in 
the  easterly  bay  and  that  the  canal  would  be  restored,  I 
was  further  informed  that  they  intended  to  permanently 
close  the  two  westerly  bays  by  reinforced  concrete  bulk¬ 
heads  . 

May  30 »  1929  >  I  was  informed  (on  the  ground) 
that  it  had  been  definitely  settled  to  do  as  above  stated 
and  that  -work  would  be  begun  June  3,  1929»  June  3>  1929> 
I  was  informed  (by  telephone)  that  work  had  begun. 

Respectfully  submitted, 


IT. 


H.  PUBLIC  SERVICE  C0UMISSI01 


Samuel  V.  Lord, 
Engineer. 


SJX:PD'J 
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PUBLIC  SERVICE  COMMISSION  OF  NEW  HAMPSHIRE— DAM  RECORD 


TOWN 


RIVER 

STREAM 


DRAINAGE 

area  560  S;.  lii. 


laco:;:a 


TOWN 

NO. 


1-5477 


STATE 

NO. 


winnipesaukee  River  -  Outlet  Paugus 


DAM  „  .  FOUNDATION  „ 

type  Gravity  nature  of  aartn 


MATERIALS  OF 

construction  Split  Stone,  Concrete _ 


PURPOSE  POWER— CONSERVATION — DOMESTIC — RECREATION — TRANSPORTATION — PUBLIC  UTILITY 

OF  DAM - 


HEIGHTS,  TOP  OF 

DAM  TO  BED  OF  STREAM  AoOrOX.  14’ 


OPERATING  HEAD 
CREST  TO  N.  T.  W. 


WHEELS,  NUMBER 
KINDS  A  H.  P. 


GENERATORS,  NUMBER 
KINDS  4  K.  W. 


H.  P.  90  P.  C.  TIME 
IOO  P.  C.  EFF. 


,<?t-'e-Nused  -  4  not  used 


TOP  OF  DAM  TO 
SPILLWAY  CRESTS 


-  S'xS*  Gates 


TOP  OF  FLASHBOARDS 
TO  N.  T.  W. 


•  1'-  wheel- ~f or 


H.  P.  73  P.  C.  TIME 
100  P.  C.  EFF. 


LENGTH  . 

of  damA  -prox. 


To  the  Public  Service  Coned 53 ion; 

The  foregoing  aeaorandua  on  the  above  dau  is  submitted  covering  inspection 
nade  Aug.  21,  1936,  according  to  notification  to  o-.vner  dated  Aug.  10,  1935,  and  bill 
for  saiae  is  enclosed. 

D.  7?aldo  white 
Chief  Engineer 

Aug.  22,-1936- 
Copy  to  Owner 
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HYDRO-ELECTRIC  DIVISION 
CHESTER  S.  COLSON 
HYDRAULIC  ENGINEER 


PERSHING  S<JtaRE  BOMilSG 
ZRAJK5KL  .A^TEI.  4?  2TS9  SrFJt533ETF 

June  1,  1927 

Subject  •  DA  '  AT  LAKEPORT 


New  Hampshire  Public  Service  Commission, 

Concord,  N.H.  - - - - 

Gentlemen: 

A.s  you  requested  in  your  letter  of  Nay  12th  an  inspection 
of  the  dam  of  the  Lake  Winnipiseogee  Cotton  &  -Vooien  Company  at  Lakeport, 
N.E.,  was  made  on -May  26th  by  hr.  Nelson  of  this  office  and  Nr.  Lord  of 
your  office. 

This  dam  consists  of  a  series  of  masonry  piers  about  8  feet 
by  20  feet  in  plan  spaced  from  20  to  23  feet  on  centers  with  timber  stop 
logs  between  the  piers  and  with  four  inch  splined  sheet  inn  driven  into 
the  gravel  on  the  upstream  side  to  form  the  water  seal.  ?h-  masonry 
piers  are  built  of  squared  stone  with  courses  16  or  18  inches  aeep/ 
laid  dry.  A  timber  met  covers  the  whole  area  -under  and  between  the 
piers  and  extends  several  feet  down  stream  from  the  piers. 

The  dam  holds  back  a  head  of  water  of  about  11  or  12  feet 
when  Lake  vVinnipiseogee  is  full  to  the  44  inch  mark. 

The  sheet  ing  planks  and  some  of  the  stop  Ijgs  in  the 
section  of  the  dam  Last  of  the  gates  are  decayed  somewhat.  The  timber 
in  the  section  between  piers  three  and  four  {  counting  f '-•cm  the  lost 
end  of  the  dam)  is  in  the  worst  condition  and  we  are  now  asking  for 
tenders  covering  repairs  to  this  section. 
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Mr.  Charles  J.  Kayford,  Mayor  of  Laconia  and  Mr.  French, 
City  Engineer  of  Laconia  were  present  at  the  inspection  and  Mr.  French, 
said  that  if  one  of  the  timber  sections  between  the  piers  in  the  dan 
gave  way  he  feared  that  the  foundations  of  the  piers  in  the  bridge 
at  Depot  Street  which  is  located  50  or  60  feet  up  stream  from  the 
dam  might  be  endangered  by  the  scouring  action  of  the  water.  As  wo 
have  already  in  1922  drawn  as  much  as  1500  cubic  feet  per  secdnd  from 
the  Lake 'for  a  period  of  a  week,  we  do  not  feel  that  the  failure  of 
one  of  the  timber  sections  would  endanger  the  bridge  pier  foundations, 
if  they  were  proosrlv  built,  as  it  is  not  likely  that  the  discharge 
between  two  of  the  piers  would  amount  to  more  than  1000  to  1200  Cu'"ic 
feet  per  second. 

For  our  own  best  interests  however,  we  wish  to  keep 

the  dam  in  a  serviceable  condition,  and  we  thank  you  for  cal? inr  the 

« 

matter  to  our  attention. 

Yours  verv  truly, 

u:? 

CHESTER  S.  COLSOF 
Hydraulic  Engineer 
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SCALE:  MOT  TO  SCALE 


DATE:  AUGUST  I9«0 


July  9  ,  1980 

Photo  2  -  Looking  across  the  crest  of  the  dam  from 
the  southeast  abutment. 


July  9  ,  1980 

Photo  3  -  View  of  the  upstream  face  of  the  dam  from 
the  Elm  Street  Bridge. 
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July  9,  1980 

Photo  4  -  Looking  at  the  stoplog  spillway  structure 


July  9,  1980 

Photo  5  -  View  of  the  downstream  face  of  the  over¬ 
flow  spillway. 


July  9,  1980 

Photo  6  -  View  of  the  downstream  face  of  the  dam 
from  the  northwest  abutment.  Note  the 
side  channel  at  the  far  end  of  dam. 


July  9  ,  1980 

Photo  7  -  Looking  at  the  gated  section  of  the  dam. 
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July  9 ,  1980 

Photo  8  -  Looking  at  the  northwest  abutment. 


July  9  ,  1980 

Photo  9  -  View  of  the  surface  spalling  on  the 

intake  channel  to  the  stoplog  sDillway 


July  9,  1980 

Photo  10  -  View  of  the  surface  spalling  on  the 
southeast  end  of  the  intake  channel 
to  the  stoplog  spillway. 


July  9 ,  1980 

Photo  11  -  View  of  the  eroded  area  on  the  down¬ 
stream  southeast  abutment  training 
wall . 


C-6 


July  9 ,  1980 

Photo  12  -  Looking  at  the  downstream  side  of  the 
gate  structure  nearest  the  northwest 
abutment.  Note  leakage  around  end 
of  gate. 


July  9  ,  1980 

Photo  13  -  Looking  upstream  from  the  crest  of 
the  dam. 
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July  9  ,  1980 

Photo  14  -  Looking  at  the  southeast  downstream 
channel  masonry  wall. 


July  9  ,  1980 

Photo  15  -  Looking  at  the  northwest  downstream 
channel  masonry  wall. 


C-8 


July  9  ,  1980 

Photo  16  -  View  of  the  sinkhole  noted  in  the  fill 
behind  the  training  wall  on  the  north¬ 
west  side  of  the  discharge  channel. 
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TABLE  VI- 1 

GAGE  HEIGHTS  AMD  CAPACITY  OF  LAKE  WIMMIPESAUKEE 


Elev. 

Gage 

Capacity  in 

Cumulative  usable 

ft. 

height 

millions  of 

capacity 

in 

above  msl 

feet 

cubic  feet 

millions  of  cubic  feet 

&c»-c-r-otrr 

floret  esr“t 

505.00 

5.00 

19,850  4^5^00  * 

too 

t„p  o£  504 . 32 

4.32 

(est.)^18,440  4^,3 OQ  7,220 

tbS,&0O 

504.00 

4.00 

17,840  40=1 

,€><50  6,620 

lSZ,ooO 

503.00 

3.00 

15,840 

4,620 

lofo^oo 

502.00 

2.00 

13,380 

2,660 

fe'i  too 

501.50 

1.50 

12,900 

1,680 

2>9,  &oo 

501.00 

1.00 

11,930 

710 

500.65 

0.65 

(est.)  11,220 

0 

500.00 

0.00 

10,020 

“ 

*  Storage 

capacity  above  Elev.  504.32  ft. 

is  temporary  or 

surcharge 

storage 

• 

Tne  ’ 

watershed  of 

Lake  Winnipesaukee  is  363  square  miles.  Using 

tne  data 

contained  in 

Figures  2-1,  2-2,  and  2-3,  the  table  below 

snows  the  estimated  daily  runoff.  (Evaporation  from  the  lake  sur¬ 
face  would  reduce  the  usable  portion  of  this  runoff.) 

Runo  f  f 


Type 

in  mgd 

Annual  mean  runoff 

385 

952  dry  year 

200 

1965 

175 

As  tne  Coastal  Area  average  daily  requirement  in  2020  is  only  140  mgd, 
it  seems  reasonable  to  assume  that  natural  runoff  alone  would  support 
the  area's  water  supply  requirements.  At  some  future  date,  however, 
augmentation  will  become  necessary.  The  brief  analysis  described  be¬ 
low  discusses  augmentation  from  the  Pemigewasset  River  and  gives 
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Any  catchment  such  as  Lake  Winnipesaukee  and  its  contiguous  area 
that  is  comprised  of  hydrologically  diverse  elements  must  be  analyzed 
for  the  Probable  Maximum  Flood  by  the  rationale  of  their  individual 
hydrologic  response  characteristics.  To  accomplish  this,  the  subject 
catchment  was  separated  into  the  lake  area,  73  sq.  mi.,  and  the 
peripheral  contiguous  area,  290  sq.  mi.  The  hydrologic  response 
criteria  for  separation  were  direct  rainfall  on  the  lake  area  and  a 
typical  overland  flow  runoff  pattern  for  the  remaining  area. 


PROBABLE  MAXIMUM  PRECIPITATION:  (?HP) 


The  joint  U.  S.  Corps  of  Engineers  -  U.  S.  Weather  Bureau  Hydrometeoro¬ 
logical  Report  it 33  indicated  a  200  sq.  mi.  -  24  hour  "all  season 
envelope"  value  of  18  inches  for  the  project  locus.  This  value  was 
adjusted  downward  by  about  8  percent  to  16.5  inches  as  a  trajectory  cor¬ 
rection  for  storm  centering  on  the  catchment.  Both  the  total  cachment  area 
and  type  of  storm  assumed,  indicated  that  a  forty-eight  hour  storm  would 
be  typical  for  the  extreme  event. 

To  compute  the  depth-area-duration  (DAD)  values  to  be  used  in  this 
study,  the  DAD  values  shown  in  Plate  E-Iil  from  the  Corps  of  Engineers 
for  the  storm  of  2-4  November  1927  were  utilized.  Semi-logarithmic 
plots  of  the  ratio  of  these  historic  values  to  the  historic  200  sc.  mi.  - 
24  hour  value  were  made  (see  table  E-l)  and  the  ratios  for  the  73  sq.  mi, 
and  the  total  catchment  of  363  sq.  mi.  were  obtained.  It  was  assumed 
that  the  PMP  isohyetal  pattern  would  be  superimposed  on  the  catchment 
so  that  both  the  total  area,  363  sq.  mi.  and  the  lake  area,  73  sq.  mi., 
would  experience  their  respective  theoretical  Probable  Maximum  Precipitation. 
This  assumption  permitted  the  computation  of  the  PMP  values  for  the 
various  durations  from  a  volume  basis  i.e.  the  PMP  volume  for  a  particular 
interval  for  363  sq.  mi.  minus  the  73  sq.  mi.  PMP  volume  divided  by  the 
remaining  area,  290  sq.  mi.  would  give  the  PMP  value  for  that  interval 
for  290  sq.  mi.  The  derived  PMP  values  are  shown  in  Table  E-2. 

A  smoothed  cumulative  rainfall  curve  with  percent  of  total  storm  time 
versus  percent  of  total  PMP  was  used  to  derive  two  hour  incremental 
and  critically  arrayed  PMP  values  for  both  the  73  sq.  mi.  and  290  sq.  mi. 
sub  areas.  To  these  values  for  the  290  sq.  mi.  were  applied  an  assumed 
initial  loss  of  0.5  inches  and  a  loss  rate  up  through  the  30th  hour  of 
0.1  inches  per  hour  for  a  total  runoff  of  13.6  inches.  The  two  hour 
Probable  Maximum  Rainfall  excess  values  are  shown  in  Table  E-3.  The  two 
hour  incremental  Probable  Maximum  Precipitation  values  for  the  Lake  Area, 

73  sq .  mi.,  are  also  shown  in  Table  E-3. 


E-l 


"b-U 


UNIT  HYDROGRAPH  DERIVATION: 


The  continuous  drainage  area  of  290  sq.  mi.^is  essentially  elliptical  and 
is  drained  by  many  radial  streams.  There  are  no  stream  gages  for  flow 
measurement  on  any  of  these  streams,  a  fact  which  necessitated  the  use  of 
the  U.  S.  Soil  Conservation  Service's  Triangular  Unit  Hydrograph  Metho¬ 
dology.  To  accomplish  this  derivation,  the  major  and  minor  axes  of  the 
enveloping  ellipse  were  drawn  and  the  hydrograph  parameters  of  area,  i.e., 
average  elevation,  length  of  longest  water  course  and  rim  elevation  were 
measured.  Triangular  Unit  hydrographs  which  produced  one  inch  of  runoff 
from  two  hours  of  rainfall  excess  were  then  computed  for  each  of  the  four 
sub  areas. 

Each  of  these  triangular  unit  hydrographs  were  then  ratioed  up  to  a  tri¬ 
angular  unit  by  hydrograph  for  290  sq.  mi.  with  the  peak  being  increased  as 
the  square  root  of  the  ratio  of  the  drainage  areas.  These  four  new  tri¬ 
angular  hydrographs  for  290  sq.  mi.  were  plotted  and  a  composite  unit  hydro- 
graph  derived  on  the  basis  of  the  critical  time  to  peak.  This  derived  290 
sq.  mi.  triangular  hydrograph  was  then  normalized  to  a  conventionally  shaped 
unit  hydrograph  using  standard  ratios  of  times  and  discharges.  The  ordi¬ 
nates  of  this  normalized  hydrograph  are  given  in  Table  E-4. 

PMP  INFLOW  FLOOD  HYDROGRAPH: 

'The  rainfall  excess  values  computed  for  the  290  sq.  mi.  area  were  then  com¬ 
bined  in  a  time-discrete  method  with  the  derived  290  sq.  mi.  unit  hydrograph 
to  produce  the  Probable  Maximum  Flood  Inflow  hydrograph  from  the  contiguous 
area.  This  hydrograph  had  a  peak  of  218,000  cfs  and  a  total  runoff  volume 
of  13.6  inches.  See  Plate  E-l.  As  is  customary  in  hydrologic  studies  of 
this  nature,  MAIN  customarily  performs  routine  checking  procedures.  The  Nu¬ 
clear  Regulatory  Commission  has  published  a  series  of  Probable  Maximum  Flood 
Peak  Isopleths  for  various  size  drainage  areas.  Using  curve  fitting  pro¬ 
cedures,  the  PMF  peak  for  290  sq.  mi.  was  found  to  be  198,500  cfs  and  had  a 
Creager  C  of  87.7.  This  peak  value  is  about  91  percent  of  the  peak  computed 
by  MAIN  and  can  be  considered  a  check.  The  Creager  C  computed  by  MAIN  was 
96.8  which  is  a  very  reasonable  value  for  an  event  of  this  rarity  and 
severity.  It  must  be  noted  that  these  checks  are  only  for  order  of  magnitude. 

This  PMF  flood  hydrograph  was  then  combined  with  the  temporal  PMP  values  for 
the  lake  area  to  produce  a  time  discrete  volume  curve  for  the  lake  for  routing 
purposes. 

Backwater  curve  analysis  by  Anderson-Nichols ,  consulting  engineers  of  Concord, 
New  Hampshire,  indicated  a  four  (4)  ft.  drop  cf  water  level  from  Lake  Winnipe- 
saukee  to  Lakeport  Dam  for  a  discharge  of  5200  cfs  and  water  level  El.  505.3 
at  the  dam.  We  used  that  result  to  obtain  a  3.B  ft.  drop  to  Lakeport  Dam  for 
the  Lake  Winnipesaukee  PMF  maximum  water  level  of  El.  5Q9.0.  PMF  discharge  at 
Lakeport  Dam  has  5100  cfs.  (See  Plate  E-l). 

Since  the  all  season  PMP  envelope  was  the  September  value,  a  month  end  lake 
level  duration  curve  for  the  lake  was  computed.  The  end  of  August  lake  volume, 
equaled  or  exceeded  25  percent  of  the  time,  was  selected  as  a  stringent  value 
for  this  rare  event.  This  value  resulted  m  •  starting  elevation  of  503.56. 
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